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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology for setting the 
emission gradation of a current drive type light emitting element using a 
system different from that of the conventional practice. 
SOLUTION: The pixel circuit 210 is provided with a current programming 
circuit 240 and transistors 251, 252 for voltage programming. At the time of 
setting the emission gradation of an organic EL (electroluminescent) 
element 220, voltage programming is performed by utilizing a voltage signal 
Vout by setting respectively first and second transistors 251, 252 for 
voltage programming to be in an OFF state and an ON state. Next, current 
programming is performed by utilizing a current signal lout by changing 
states of the transistors 251, 252. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Electro-optics equipment which is characterized by providing the following and which is driven by the active- 
matrix driving method The pixel circuit matrix by which two or more pixel circuits containing a light emitting device 
were arranged in the shape of a matrix Two or more scanning lines connected to the pixel circuit group arranged along 
with the line writing direction of the aforementioned pixel circuit matrix, respectively, Two or more data lines 
connected to the pixel circuit group arranged along the direction of a train of the aforementioned pixel circuit matrix, 
respectively, The scanning-line drive circuit for connecting with two or more aforementioned scanning lines, and 
choosing one line of the aforementioned pixel circuit matrix, The data signal generation circuit which the data signal 
according to the gradation of luminescence of the aforementioned light emitting device is generated, and can be 
outputted on [ of two or more aforementioned data lines ] at least one data line, The current generation circuit for 
****** and the aforementioned data signal generation circuit generating the current signal as the 1st data signal 
outputted on the aforementioned data line, The voltage generation circuit for generating the voltage signal as the 2nd 
data signal outputted on the aforementioned data line is included, the aforementioned pixel circuit (i) The drive 
transistor prepared in the path of current of flowing to current drive type a light emitting device and the (ii) 
aforementioned light emitting device, (iii) By connecting with the control electrode of the aforementioned drive 
transistor, and holding the amount of charges according to the current value of the current signal supplied from the 
aforementioned current generation circuit The maintenance capacitor for setting up the current value which flows to the 
aforementioned drive transistor, (iv) The 1st switching transistor for controlling whether it connects between the 
aforementioned maintenance capacitor and the aforementioned data line, and a charge is supplied to the aforementioned 
maintenance capacitor according to the aforementioned current signal, ****** and the current programming circuit 
where the gradation of luminescence of the aforementioned light emitting device is adjusted according to the current 
value of the aforementioned current signal, The 2nd switching transistor for controlling whether according to the voltage 
signal which is connected to the aforementioned maintenance capacitor and supplied from the aforementioned voltage 
generation circuit, a charge is supplied to the aforementioned maintenance capacitor 

[Claim 2] It is electro-optics equipment containing the voltage-signal line for being electro-optics equipment according 
to claim 1, and transmitting the current-signal line for the data line for the pixel circuit group for one train transmitting 
the aforementioned current signal, and the aforementioned voltage signal. 

[Claim 3] Electro-optics equipment which is electro-optics equipment according to claim 1 or 2, and is equipped with 
the 3rd switching transistor fiirther connected in series between the aforementioned maintenance capacitor and the 1st 
switching transistor of the above. 

[Claim 4] It is electro-optics equipment performed so that supply of the charge by the aforementioned current signal 
may be completed, after supply of the charge are electro-optics equipment according to claim 1 to 3, and according 
[ supply of the charge to the aforementioned maintenance capacitor ] to the aforementioned voltage signal is completed. 
[Claim 5] Supply of the charge are electro-optics equipment according to claim 4, and according to the aforementioned 
current signal to the aforementioned maintenance capacitor is electro-optics equipment started after supply of the charge 
by the aforementioned voltage signal is completed. 

[Claim 6] The pixel circuit for a light emitting device characterized by providing the following (i) Current drive type 
light emitting device (ii) The drive transistor prepared in the path of current of flowing to the aforementioned light 
emitting device, (iii) By connecting with the control electrode of the aforementioned drive transistor, and holding the 
amount of charges according to the current value of the current signal supplied from an external current generation 
circuit through a predetermined current-signal line The maintenance capacitor for setting up the current value which 
flows to the aforementioned drive transistor, (iv) The 1st switching transistor for controlling whether it connects 
between the aforementioned maintenance capacitor and the aforementioned current-signal line, and a charge is supplied 
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to the aforementioned maintenance capacitor according to the aforementioned current signal, ****** and the current 
programming circuit where the gradation of luminescence of the aforementioned light emitting device is adjusted 
according to the current value of the aforementioned current signal, The 2nd switching transistor for controlling whether 
according to the voltage signal which is connected to the aforementioned maintenance capacitor and supplied from an 
external voltage generation circuit through a predetermined voltage-signal line, a charge is supplied to the 
aforementioned maintenance capacitor 

[Claim 7] The drive method of the electro-optics equipment characterized by providing the following A current drive 
type light emitting device The drive transistor prepared in the path of current of flowing to the aforementioned light 
emitting device The maintenance capacitor which is connected to the control electrode of the aforementioned drive 
transistor, and sets up the drive state of the aforementioned drive transistor By being the drive method of electro-optics 
equipment equipped with the pixel circuit to include, and supplying a voltage signal to the (a) aforementioned 
maintenance capacitor In the period after supply of the charge by the aforementioned voltage signal is completed at least 
the step which supplies a charge to the aforementioned maintenance capacitor, and (b) - The step which makes the 
charge according to the gradation of the aforementioned luminescence to the aforementioned maintenance capacitor 
hold using the current signal which has the current value according to the gradation of luminescence of the 
aforementioned light emitting device 

[Claim 8] By being the drive method of the electro-optics equipment characterized by providing the following, and 
supplying a voltage signal to the aforementioned maintenance capacitor through the (a) aforementioned data line In the 
period after supply of the aforementioned voltage signal is completed at least the step which makes the both sides of the 
aforementioned maintenance capacitor and the aforementioned data line charge or discharge, and (b) - The drive 
method of the electro-optics equipment characterized by equipping the aforementioned maintenance capacitor with the 
step which makes the charge according to the gradation of the aforementioned luminescence hold using the current 
signal which has the current value according to the gradation of luminescence of the aforementioned light emitting 
device A current drive type light emitting device The drive transistor prepared in the path of current of flowing to the 
aforementioned light emitting device The maintenance capacitor which is connected to the control electrode of the 
aforementioned drive transistor, and sets up the drive state of the aforementioned drive transistor The data line 
connected to the pixel circuit to include and the aforementioned pixel circuit 



[Translation done.] 



Page 1 of 8 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the technology of the pixel circuit of a current 

drive type light emitting device. 

[0002] 

[Description of the Prior Art] In recent years, the electro-optics equipment using the organic EL element (Organic 
ElectroLuminescent element) is developed. It is expected that an organic EL element is a spontaneous light-corpuscle 
child, and it can attain a low power, a high angle of visibility, and the display of a high contrast ratio since the back light 
is unnecessary. In addition, in this specification, "electro-optics equipment" means the equipment which changes an 
electrical signal into light. The most ordinary gestalt of electro-optics equipment is equipment which changes the 
electrical signal showing a picture into the light showing a picture, and is suitable especially as display. 
[0003] 

[Problem(s) to be Solved by the Invention] The pixel circuit of the voltage programming method which sets up 
luminescence gradation as a pixel circuit of an organic EL element according to a voltage value, and the pixel circuit of 
the current programming method which sets up luminescence gradation according to current value exist. In addition, 
"programming" means the processing which sets luminescence gradation as a pixel circuit. Although the voltage 
programming method is comparatively high-speed, its setting precision of luminescence gradation may not be not much 
good. On the other hand, although the setting precision of luminescence gradation is comparatively good, a setup may 
take a long time comparatively to a current programming method. 

[0004] Then, a pixel circuit of a different method from the former was desired. Such a request was a problem not only 
common to the display which used the organic EL element but the display and electro-optics equipment using the 
current drive type light emitting device other than an organic EL element. 

[0005] this invention is made in order to solve the conventional technical problem mentioned above, and it aims at 
offering the technology of setting up the luminescence gradation of a current drive type light emitting device by 
different method from the former. 
[0006] 

[A The means for solving a technical problem, and its operation and effect] In order to attain the above-mentioned 
purpose, the electro-optics equipment by this invention The pixel circuit matrix by which two or more pixel circuits 
which are electro-optics equipment driven by the active-matrix driving method, and contain a light emitting device were 
arranged in the shape of a matrix, Two or more scanning lines connected to the pixel circuit group arranged along with 
the line writing direction of the aforementioned pixel circuit matrix, respectively, Two or more data lines connected to 
the pixel circuit group arranged along the direction of a train of the aforementioned pixel circuit matrix, respectively, 
The scanning-line drive circuit for connecting with two or more aforementioned scanning lines, and choosing one line 
of the aforementioned pixel circuit matrix, The data signal according to the gradation of luminescence of the 
aforementioned light emitting device is generated, and it has the data signal generation circuit which can be outputted on 
[ of two or more aforementioned data lines ] at least one data line. The aforementioned data signal generation circuit 
includes the current generation circuit for generating the current signal as the 1st data signal outputted on the 
aforementioned data line, and the voltage generation circuit for generating the voltage signal as the 2nd data signal 
outputted on the aforementioned data line. The drive transistor with which the aforementioned pixel circuit was 
established in the path of current of flowing to (i) current drive type a light emitting device and the (ii) aforementioned 
light emitting device, (iii) By connecting with the control electrode of the aforementioned drive transistor, and holding 
the amount of charges according to the current value of the current signal supplied from the aforementioned current 
generation circuit The maintenance capacitor for setting up the current value which flows to the aforementioned drive 
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transistor, (iv) The 1st switching transistor for controlling whether it connects between the aforementioned maintenance 
capacitor and the aforementioned data line, and the aforementioned current signal is supplied to the aforementioned 
maintenance capacitor, ****** and the current programming circuit where the gradation of luminescence of the 
aforementioned light emitting device is adjusted according to the current value of the aforementioned current signal, It 
connects with the aforementioned maintenance capacitor and has the 2nd switching transistor for controlling whether 
the voltage signal supplied from the aforementioned voltage generation circuit is supplied to the aforementioned 
maintenance capacitor. 

[0007] With such electro-optics equipment, a voltage signal can be supplied to a maintenance capacitor through the 2nd 
switching transistor, voltage programming can be performed, a current signal can be supplied to a maintenance 
capacitor through the 1st switching transistor after that, and current programming can be performed. Consequently, it is 
comparatively possible to set up luminescence gradation with a sufficient precision at high speed. 
[0008] The data line for the pixel circuit group for one train may contain the current-signal line for transmitting the 
aforementioned current signal, and the voltage-signal line for transmitting the aforementioned voltage signal. 
[0009] Since it is supplied through the signal line from which a voltage signal and a current signal differ according to 
this composition, adjustment of the supply timing of these two signals is easy. 

[0010] In addition, you may make it the above-mentioned electro-optics equipment equipped with the 3rd switching 
transistor further connected in series between the aforementioned maintenance capacitor and the 1st switching transistor 
of the above. 

[001 1] According to this composition, it is at the voltage programming and current programming time, and it is possible 
by controlling appropriately ON/OFF of the 3rd switching transistor to set up luminescence gradation more accurate at 
high speed. 

[0012] In addition, after supply of the charge by the aforementioned voltage signal is completed, as for supply of the 
charge to the aforementioned maintenance capacitor, it is desirable to perform so that supply of the charge by the 
aforementioned current signal may be completed. 

[0013] Since the current which finally flows to a light emitting device by current programming is set up according to 
this composition, it is possible to set up luminescence gradation with a more sufficient precision. 
[0014] In addition, supply of the charge by the aforementioned current signal to the aforementioned maintenance 
capacitor may be made to be started after supply of the charge by the aforementioned voltage signal is completed. 
[0015] The 1st drive method of the electro-optics equipment by this invention The drive transistor prepared in the path 
of current of flowing to current drive type a light emitting device and the aforementioned light emitting device, The 
maintenance capacitor which is connected to the control electrode of the aforementioned drive transistor, and sets up the 
drive state of the aforementioned drive transistor, By being the drive method of electro-optics equipment equipped with 
the pixel circuit to include, and supplying a voltage signal to the (a) aforementioned maintenance capacitor In the period 
after supply of the charge by the aforementioned voltage signal is completed at least the step which supplies a charge to 
the aforementioned maintenance capacitor, and (b) ~ It is characterized by equipping the aforementioned maintenance 
capacitor with the step which makes the charge according to the gradation of the aforementioned luminescence hold 
using the current signal which has the current value according to the gradation of luminescence of the aforementioned 
light emitting device. 

[0016] Since according to this method luminescence gradation is finally set up using a current signal after supply of the 
charge to the maintenance capacitor by the voltage signal is performed, it is possible to set up luminescence gradation at 
high speed and correctly. 

[0017] The 2nd drive method of the electro-optics equipment by this invention The drive transistor prepared in the path 
of current of flowing to current drive type a light emitting device and the aforementioned light emitting device, The 
maintenance capacitor which is connected to the control electrode of the aforementioned drive transistor, and sets up the 
drive state of the aforementioned drive transistor, By being the drive method of electro-optics equipment equipped with 
the pixel circuit to include and the data line connected to the aforementioned pixel circuit, and supplying a voltage 
signal to the aforementioned maintenance capacitor through the (a) aforementioned data line In the period after supply 
of the aforementioned voltage signal is completed at least the step which makes the both sides of the aforementioned 
maintenance capacitor and the aforementioned data line charge or discharge, and (b) « It is characterized by equipping 
the aforementioned maintenance capacitor with the step which makes the charge according to the gradation of the 
aforementioned luminescence hold using the current signal which has the current value according to the gradation of 
luminescence of the aforementioned light emitting device. 

[0018] Since according to this method luminescence gradation is finally set up using a current signal after charge or 
electric discharge of the both sides of the maintenance capacitor by the voltage signal and the data line is performed, it 
is possible to set up luminescence gradation at still high speed and correctly. 



Page 3 of 8 



[0019] In addition, this invention can be realized with various gestalten, for example, can be realized with gestalten, 
such as a computer program for realizing the drive method of the electronic instrument equipped with a pixel circuit, the 
electro-optics equipment using this pixel circuit and display, and its electro-optics equipment and display, electronic 
equipment and those equipments, or a device, and the function of the method, a record medium which recorded the 
computer program, and a data signal embodied in the subcarrier including the computer program. 
[0020] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained in order of the following 
based on an example. 

A. 1st example: - B. 2nd example: — C. 3rd example: - D. 4th example: — E. 5th example: — modification: [0021] 
besides F. A. The 1st example : drawin g 1 is the block diagram showing the outline composition of the display as the 1st 
example of this invention. This display has a controller 100, the display matrix section 200 (it is called a "pixel field"), 
the gate driver 300, and the data-line driver 400. A controller 100 generates the gate line driving signal and data-line 
driving signal for making it display on the display matrix section 200, and supplies them to a gate driver 300 and the 
data-line driver 400, respectively. 

[0022] Drawing 2 shows the internal configuration of the display matrix section 200 and the data-line driver 400. The 
display matrix section 200 has two or more pixel circuits 210 arranged in the shape of a matrix, and each pixel circuit 
210 has organic EL element 220, respectively. Two or more data lines Xm (m=l-M) extended along the direction of a 
train and two or more gate lines Yn (n=l-N) extended along with a line writing direction are connected to the matrix of 
the pixel circuit 210, respectively. In addition, the data line is called "source line" and a gate line is called "scanning 
line." moreover — this specification — the pixel circuit 210 — "a unit circuit" — or it is only called a "pixel" The 
transistor in the pixel circuit 210 usually consists of TFT (TFT). 

[0023] A gate driver 300 is driven alternatively [ one ] in two or more gate lines Yn, and chooses the pixel circuit group 
for one line. The data-line driver 400 has two or more single line drivers 410 for driving each data line Xm, 
respectively. These single line drivers 410 supply a data signal to the pixel circuit 210 through each data line Xm. If the 
internal state (it mentions later) of the pixel circuit 210 is set up according to this data signal, the current value which 
flows to organic EL element 220 according to this will be controlled, consequently the gradation of luminescence of 
organic EL element 220 will be controlled. 

[0024] Drawing 3 is the circuit diagram showing the pixel circuit 210 of the 1st example, and the internal configuration 
of the single line driver 410. This pixel circuit 210 is a circuit arranged at the intersection of the m-th data line and the n- 
th gate line Yn. In addition, 1 set of data lines Xm contain the two sub data lines Ul and U2, and 1 set of gate lines Yn 
contain three sub gate lines V1-V3. 

[0025] The single line driver 410 has the voltage generation circuit 41 1 and the current generation circuit 412. The 
voltage generation circuit 41 1 minds the 1st sub data line Ul, and is a voltage signal Vout to the pixel circuit 210. It 
supplies. Moreover, the current generation circuit 412 minds the 2nd sub data line U2, and is a current signal lout to the 
pixel circuit 210. It supplies. 

[0026] The pixel circuit 210 has the composition in which two switching transistors 251,252 were added to the current 
programming circuit 240. The current programming circuit 240 is a circuit which adjusts the gradation of organic EL 
element 220 according to the current value which flows to the 2nd sub data line U2. 

[0027] Drawin g 4 shows the equal circuit (namely, equal circuit of the current programming circuit 240) of the pixel 
circuit 210 in case the transistor 252 of others [ transistor / 251 ] is an OFF state by the ON state. This current 
programming circuit 240 has four transistors 211-214 and maintenance capacitors 230 (it is called a "maintenance 
capacitor" or a "storage capacitor") other than organic EL element 220. The maintenance capacitor 230 is the current 
signal lout supplied through the 2nd sub data line U2. It is for holding the charge according to current value and 
adjusting the gradation of luminescence of organic EL element 220 by this. In this example, the 1st or 3rd transistor 
21 1-213 is n channel type FET, and the 4th transistor 214 is p channel type FET. Since organic EL element 220 is the 
same current pouring type (current drive type) light emitting device as a photodiode, it is drawn with the sign of diode 
here. 

[0028] The drain of the 1st transistor 21 1 is looked like [ the source of the 2nd transistor 212, the drain of the 3rd 
transistor 213 and the drain of the 4th transistor 214 ], and is connected, respectively. The drain of the 2nd transistor 212 
is connected to the gate of the 4th transistor 214. The maintenance capacitor 230 is connected between the source/gate 
of the 4th transistor 214. Moreover, the source of the 4th transistor 214 is connected also to the power supply potential 
Vdd. The source of the 1st transistor 212 is connected to the current generation circuit 412 through the 2nd sub data line 
U2. Organic EL element 220 is connected between the source of the 3rd transistor 213, and grounding potential. The 
gate of the 1st and the 2nd transistor 21 1,212 is connected to the 2nd sub gate line V2 in common. Moreover, the gate of 
the 3rd transistor 213 is connected to the 3rd sub gate line V3. 
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[0029] The 1st and the 2nd transistor 21 1,212 are switching transistors used in case a charge is accumulated to the 
maintenance capacitor 230 through the 2nd sub data line U2. The 3rd transistor 213 is a switching transistor maintained 
at an ON state in the luminescence period of organic EL element 220. Moreover, the 4th transistor 214 is a drive 
transistor for controlling the current value which flows to organic EL element 220. The current value of the 4th 
transistor 214 is controlled by the amount of charges (the amount of stored charges) held at the maintenance capacitor 
230. 

[0030] The differences with the equal circuit shown in the pixel circuit 210 shown in drawin g 3 and drawin g 4 are the 
following points. 

(1) The switching transistor 251 is added between the node CP 1 ( drawin g 4 ) of the drain of the 2nd transistor 212, and 
the gate of the 4th transistor, and the maintenance capacitor 230. 

(2) The switching transistor 252 is added between the node CP 2 of the maintenance capacitor 230 and a switching 
transistor 251, and the 1st sub data line Ul. 

(3) The sub gate line VI connected common to the gate of two added transistors 251,252 is added. 

(4) Mind [ maintenance / 230 ] the 1st sub data line Ul, and it is the voltage signal Vout from the voltage generation 
circuit 41 1 . It can supply, and the 2nd sub data line U2 is minded, and it is the current signal lout from the current 
generation circuit 412. It can supply. 

[0031] In addition, below, the added transistor 251,252 is called "transistor 251,252 for voltage programming. 11 In the 
example of drawing 3 , the 1st transistor 251 for voltage programming is p channel type FET, and the 2nd transistor 252 
for voltage programming is n channel type FET. 

[0032] The 1st and the 2nd transistor 21 1,212 of the current programming circuit 240 are a current signal lout. It has the 
function which controls whether a charge is supplied or not in the maintenance capacitor 230, and is equivalent to the 
"1st switching transistor" in this invention. Moreover, the 2nd transistor 252 for voltage programming is a voltage signal 
Vout. It has the function which controls whether a charge is supplied or not in the maintenance capacitor 230, and is 
equivalent to the "2nd switching transistor" in this invention. Furthermore, the 1st transistor 251 for voltage 
programming is equivalent to the "3rd switching transistor" in this invention. In addition, the 1st transistor 251 for 
voltage programming can also be omitted. 

[0033] Drawing 5 is a timing chart which shows operation of the pixel circuit 210. Here, they are the voltage value 
("gate signals VI -V3" is called hereafter) of the sub gate lines VI -V3, and the current value lout of the 2nd sub data line 
U2. The current value IEL which flows to organic EL element 220 is shown. 

[0034] The drive period Tc is divided into the programming period Tpr and the luminescence period Tel. Here, "the 
drive period Tc" means the period updated by a unit of 1 time, and the gradation of luminescence of all organic EL 
elements 220 in the display matrix section 200 of it is the same as that of the so-called frame period. Renewal of 
gradation is performed for every pixel circuit group for one line, and the gradation of the pixel circuit group for N lines 
is updated one by one between the drive periods Tc. For example, when the gradation of all pixel circuits is updated by 
30Hz, the drive period Tc is about 33ms. 

[0035] The programming period Tpr is a period which sets up the gradation of luminescence of organic EL element 220 
in the pixel circuit 210. On these specifications, a setup of the gradation to the pixel circuit 210 is called 
"programming." For example, the drive period Tc is about 33ms, and when the total N of the gate line Yn (namely, line 
count of a pixel circuit matrix) is 480, the programming period Tpr becomes below about 69 microseconds 
(=33ms/480). 

[0036] In the programming period Tpr, first, the 2nd and the 3rd gate signal V2 and V3 are set as L level, and the 1st 
and the 3rd transistor 21 1,213 are maintained at an OFF state (closed state). And while setting the 1st gate signal VI as 
H level and setting the 1st transistor 251 for voltage programming as an OFF state (closed state), the 2nd transistor 252 
for voltage programming is set as an ON state (open state). The voltage generation circuit 41 1 ( drawing 3 ) is the 
voltage signal Vout of a predetermined voltage value corresponding to luminescence gradation at this time. It generates. 
However, voltage signal Vout If it carries out, it is also possible to use the signal which always has a fixed voltage 
value, without depending on luminescence gradation. This voltage signal Vout If the maintenance capacitor 230 is 
supplied through the 2nd transistor 252 for voltage programming, in the maintenance capacitor 230, it is a voltage signal 
Vout. The charge according to the voltage value is accumulated. 

[0037] In this way, voltage signal Vout After programming to depend is completed, while bringing down the 1st gate 
signal VI on L level and setting the 1st transistor 251 for voltage programming as an ON state, the 2nd transistor 252 
for voltage programming is set as an OFF state. At this time, the pixel circuit 210 turns into an equal circuit shown in 
drawing 4 . In this state, passing the current value Im according to luminescence gradation on the 2nd sub data line U2, 
the 2nd gate signal V2 is set as H level, and the 1st and the 2nd transistor 21 1,212 are made into an ON state ( drawing 5 
(b), (e)). At this time, the current generation circuit 412 ( drawin g 3 ) functions as a constant current source which 
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passes the fixed current value Im according to luminescence gradation. This current value Im is set as the value 
according to the gradation of luminescence of organic EL element 220 [ in the range RI of predetermined current value ] 
as shown in drawin g 5 (e). 

[0038] The maintenance capacitor 230 will be in the state where the charge corresponding to the current value Im which 
flows the 4th transistor 214 (drive transistor) was held, as a result of programming by this current value Im. At this time, 
the voltage memorized by the maintenance capacitor 230 is impressed between the source/gate of the 4th transistor 214. 
In addition, on these specifications, the current value Im of the data signal used for programming is called 
"programming current value Im. " 

[0039] Current signal lout After programming to depend is completed, a gate driver 300 sets the 2nd gate signal V2 as L 
level, and makes the 1st and the 2nd transistor 21 1,212 an OFF state, and the current generation circuit 412 is a current 
signal lout. It stops. 

[0040] In the luminescence period Tel, the 1st gate signal VI is maintained on L level, and the pixel circuit 210 is set as 
the state of the equal circuit of drawing 4 . Moreover, also maintaining the 2nd gate signal V2 on L level, and 
maintaining the 1st and the 2nd transistor 21 1,212 at an OFF state, the 3rd gate signal V3 is set as H level, and the 3rd 
transistor 213 is set as an ON state. Since the voltage corresponding to the programming current value Im is beforehand 
memorized by the maintenance capacitor 230, to it, the almost same current as the programming current value Im flows 
at the 4th transistor 214. Therefore, the current almost same also to organic EL element 220 as the programming current 
value Im flows, and light is emitted with the gradation according to this current value Im. 
[0041] As mentioned above, the pixel circuit 210 of the 1st example is a voltage signal Vout. After performing 
programming to depend, it is a current signal lout. Since programming to depend is performed, it is a voltage signal 
Vout. Compared with programming to depend, luminescence gradation can be set up correctly. Moreover, current signal 
lout Compared with programming to depend, luminescence gradation can be set up at high speed. That is, this pixel 
circuit 210 can realize a setup of highly precise luminescence gradation at high speed compared with the former. 
[0042] B. The 2nd example : drawing 6 is the circuit diagram showing the internal configuration of pixel circuit 210a of 
the 2nd example, and the single line driver 410. This pixel circuit 210a adds the 2nd maintenance capacitor 232 to the 
pixel circuit 210 of the 1st example, and other composition is the same as the 1st example. This 2nd maintenance 
capacitor 232 is inserted between the drain of the 2nd transistor 212, and the node CP 1 of the gate of the 4th transistor 
and the power supply potential Vdd. 

[0043] Drawin g 7 is a timing chart which shows operation of pixel circuit 210a of the 2nd example. In the 2nd example, 
the period whose the 1st gate signal VI and 2nd gate signal V2 are [ both ] H level exists in the programming period 
Tpc. In the period which has the 1st gate signal VI in H level, the 2nd transistor 252 for voltage programming will be in 
an ON state, and it is a voltage signal Vout. Programming of the 1st maintenance capacitor 230 is performed. On the 
other hand in the period which has the 2nd gate signal V2 in H level, the 1st and the 2nd switching transistor 21 1,212 in 
current programming circuit 240a will be in an ON state, and it is a current signal lout. Programming of the 2nd 
maintenance capacitor 232 is performed. In addition, in the period both the 1st and whose 2nd gate signal VI and V2 are 
H level, since the 1st transistor 251 for voltage programming is maintained at the OFF state, voltage programming of the 
1st maintenance capacitor 230 and current programming of the 2nd maintenance capacitor 232 are performed in parallel. 

[0044] Then, if the 1st gate signal VI falls to L level in advance of the 2nd gate signal V2, voltage programming will be 
completed and programming (current programming) to two maintenance capacitors 230,232 will be continued. Since 
voltage programming of the 1st maintenance capacitor 230 is beforehand carried out at this time, it is possible to shorten 
the time which making the suitable amount of charges for two maintenance capacitors 230,232 hold takes. 
[0045] It is a voltage signal Vout so that he can understand from this 2nd example. Programming to depend and current 
signal lout You may be made to perform programming to depend simultaneously. However, if current programming is 
completed after voltage programming is completed like drawing 7 in this case, there is an advantage that the gradation 
of luminescence can be set up with a more sufficient precision. If it puts in another way, as for current programming, it 
is desirable to perform in the period after voltage programming is completed at least. 

[0046] C. The 3rd example : drawing 8 is the circuit diagram showing the internal configuration of pixel circuit 210b of 
the 3rd example, and single line driver 410b. Voltage generation circuit 41 lof this single line driver 410b b and current 
generation circuit 412b are connected to the power supply potential Vdd. 

[0047] Pixel circuit 210b of the 3rd example is equipped with so-called SANOFU type current programming circuit 
240b and two transistors 251b and 252b for voltage programming. Current programming circuit 240b has organic EL- 
element 220b, four transistors 21 lb-214b, and maintenance capacitor 230b. In addition, four transistors 21 lb-214b of 
this example are p channel type FET. 

[0048] 2nd transistor 212b, maintenance capacitor 230b, 1st transistor 251b for voltage programming, 1st transistor 
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21 lb, and organic EL-element 220b are connected to this order in series at the 2nd sub data line U2. The drain of 1st 
transistor 2 l ib is connected to organic EL-element 220b. The 2nd sub gate line V2 is connected to the gate of the 1st 
and the 2nd transistor 21 lb and 212b in common. 

[0049] Between the power supply potential Vdd and grounding potential, the series connection of 3rd transistor 213b, 
4th transistor 214b, and organic EL-element 220b is inserted. The drain of 3rd transistor 213b and the source of 4th 
transistor 214b are connected also to the drain of 2nd transistor 212b. The 3rd gate line V3 is connected to the gate of 
3rd transistor 213b. Moreover, the gate of 4th transistor 214b is connected to the source of 1st transistor 21 lb. 
[0050] Between the source/gate of 4th transistor 214b, the series connection of maintenance capacitor 230b and 1st 
transistor 251b for voltage programming is inserted. At the time of luminescence of organic EL-element 220b, since 1st 
transistor 251b for voltage programming is maintained at an ON state, the voltage between the source/gate of 4th 
transistor 214b is determined according to the amount of stored charges of maintenance capacitor 230b. 
[0051] The 1st and the 2nd transistor 21 lb and 212b are switching transistors used in case a desired charge is 
accumulated to maintenance capacitor 230b. 3rd transistor 213b is a switching transistor maintained at an ON state in 
the luminescence period of organic EL-element 220b. Moreover, 4th transistor 214b is a drive transistor for controlling 
the current value which flows to organic EL-element 220b. 

[0052] The 1st and the 2nd transistor 21 lb and 212b of current programming circuit 240b are a current signal lout. It 
has the function which controls whether a charge is supplied to maintenance capacitor 230b, and is equivalent to the "1st 
switching transistor" in this invention. Moreover, 2nd transistor 252b for voltage programming is a voltage signal Vout. 
It has the function which controls whether a charge is supplied to maintenance capacitor 230b, and is equivalent to the 
"2nd switching transistor" in this invention. Furthermore, 1st transistor 251b for voltage programming is equivalent to 
the "3rd switching transistor" in this invention. In addition, 1st transistor 251b for voltage programming can also be 
omitted. 

[0053] Drawin g 9 is a timing chart which shows operation of pixel circuit 210b of the 3rd example. In this operation, the 
logic of the 2nd and the 3rd gate signal V2 and V3 is reversed from operation of the 1st example shown in drawing 5 . 
Moreover, in the 3rd example, in the programming period Tpr, programming current Im flows to organic EL-element 
220b via the 2nd and the 4th transistor 212b and 2 i 4b so that he can understand from the circuitry of drawing 8 . 
Therefore, in the 3rd example, organic EL element 220 emits light also in the programming period Tpr. Thus, organic 
EL element 220 may emit light, or it is not necessary to emit light like the 1st example or the 2nd example in the 
programming period Tpr. 

[0054] It has the effect as the 1st example or the 2nd example that this 3rd example is also the same. That is, since 
voltage programming and current programming are used together, compared with the case of only voltage 
programming, luminescence gradation can be set up correctly, and luminescence gradation can be set up at high speed 
compared with the case of only current programming. 

[0055] D. The 4th example : drawing 10 is the circuit diagram showing the internal configuration of pixel circuit 210c 
of the 4th example, and single line driver 410c. Voltage generation circuit 41 lof single line driver 410c c and current 
generation circuit 412c are the power supply potential of minus. - It connects with Vee. 

[0056] Pixel circuit 210c of the 4th example is equipped with current programming circuit 240c and two transistors 
251c and 252c for voltage programming. Current programming circuit 240c has organic EL-element 220c, four 
transistors 21 lc-214c, and maintenance capacitor 230c. In addition, in this example, the 1st and the 2nd transistor 211c 
and 212c are n channel type FET, and the 3rd and the 4th transistor 213c and 214c are p channel type FET. 
[0057] The 1st and the 2nd transistor 211c and 212c are connected to this order in series at the 2nd sub data line U2. The 
drain of 2nd transistor 212c is connected with the 3rd common to the gate of the 4th transistor 213c and 214c. 
Moreover, the drain of 1st transistor 211c and the source of 2nd transistor 212c are connected common to the drain of 
the 3rd transistor. The drain of 4th transistor 214c minds organic EL-element 220b, and is power supply potential. - It 
connects with Vee. The source of the 3rd and the 4th transistor 213c and 214c is grounded. Between the gate/source of 
the 3rd and the 4th transistor 213c and 214c, the series connection of 1st transistor 251c for voltage programming and 
maintenance capacitor 230c is inserted. When 1st transistor 251c for voltage programming is an ON state, maintenance 
capacitor 230c sets up the voltage between the source/gate of 4th transistor 214b which is the drive transistor of organic 
EL-element 220c. Therefore, the luminescence gradation of organic EL-element 220c is determined according to the 
amount of stored charges of maintenance capacitor 230c. Between one terminal of maintenance capacitor 230c, and the 
1st sub data line Ul, 2nd transistor 252c for voltage programming is connected. 

[0058] The 1st sub gate line VI is connected to the gate of two transistors 251c and 252c for voltage programming in 
common. Moreover, the 2nd and 3rd sub gate line V2 and V3 is connected to the gate of the 1st and the 2nd transistor 
211c and 212c, respectively. 

[0059] The 1st and the 2nd transistor 211c and 212c are switching transistors used in case a desired charge is 
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accumulated to maintenance capacitor 230c. 4th transistor 214c is a drive transistor for controlling the current value 
which flows to organic EL element 220. In addition, the 3rd and the 4th transistor 213c and 214c constitute the so-called 
current Miller circuit, and the current value which flows 3rd transistor 213c, and the current value which flows 4th 
transistor 214c have them in predetermined proportionality. Therefore, if the programming current Im of 3rd transistor 
213c is passed through the 2nd sub data line U2, the current proportional to this will flow 4th transistor 214c and 
organic EL-element 220c. The ratio of such two current value is equal to the ratio of the gain coefficient beta of two 
transistors 213c and 214c. In addition, a gain coefficient beta is defined by beta= (muCO W/L) as known well. Here, mu 
is the mobility of a carrier, and CO. Channel width and L of a gate capacitance and W are channel length. 
[0060] The 1st and the 2nd transistor 211c and 212c of this current programming circuit 240c are a current signal lout. It 
has the function which controls whether a charge is supplied to maintenance capacitor 230c, and is equivalent to the "1st 
switching transistor" in this invention. Moreover, 2nd transistor 252c for voltage programming is a voltage signal Vout. 
It has the function which controls whether a charge is supplied to maintenance capacitor 230c, and is equivalent to the 
"2nd switching transistor" in this invention. Furthermore, 2nd transistor 251c for voltage programming is equivalent to 
the "3rd switching transistor" in this invention. In addition, 1st transistor 251c for voltage programming can also be 
omitted. 

[0061] Drawin g 10 is a timing chart which shows operation of pixel circuit 210c of the 4th example. In the 
programming period Tpr, first, only the 1st gate signal VI serves as H level, and the 1st and 2nd transistor 251c and 
252c for voltage programming is set as an OFF state and an ON state, respectively. At this time, voltage generation 
circuit 41 lc minds the 1st sub data line Ul, and it is a voltage signal Vout. Maintenance capacitor 230c is supplied and 
voltage programming is performed. Next, the 1st gate signal VI falls to L level, and the 2nd and the 3rd gate signal V2 
and V3 serve as H level. In the period which has the 2nd and the 3rd gate signal V2 and V3 in H level, the 1st and the 
2nd switching transistor 211c and 212c in current programming circuit 240c will be in an ON state, and it is a current 
signal lout. Programming of maintenance capacitor 230c is performed. At this time, it is a current signal lout also to the 
4th transistor 214c and organic EL-element 220c. The current value Ima proportional to current value Im ( drawing 1 1 
(e)) flows ( drawing 1 1 (f)). At this time, the charge according to the drive state of the 3rd and the 4th transistor 213c 
and 214c is accumulated at maintenance capacitor 230c. Therefore, after the 2nd and the 3rd gate signal V2 and V3 fall 
to L level, to 4th transistor 214c and organic EL-element220c, the current value Ima according to the amount of stored 
charges of maintenance capacitor 230c flows. 

[0062] It has the same effect as other examples which also mentioned this 4th example above. That is, since voltage 
programming and current programming are used together, compared with the case of only voltage programming, 
luminescence gradation can be set up correctly, and luminescence gradation can be set up at high speed compared with 
the case of only current programming. 

[0063] E. The 5th example : drawing 12 is the circuit diagram showing 210d of pixel circuits of the 5th example, and a 
single line driver 410d internal configuration. 210d of this pixel circuit is the same as the circuit shown in drawing 4 . 
That is, in the 5th example, it does not have two switching transistors 251,252 prepared in the 1st example ( drawing 3 ). 
Moreover, the sub gate line VI for these transistors 251,252 is also omitted. Single line driver 410d and the circuits 
41 Id and 41 2d of the interior are the same as these circuits in the 1st example shown in drawing 3 . However, in the 5th 
example, 41 Id of voltage generation circuits and 41 2d of current generation circuits differ from the 1st example at the 
point connected to one data signal line Xm in common. 

[0064] Drawing 13 is a timing chart which shows operation of 210d of pixel circuits of the 5th example. A voltage 
signal Vout ( drawing 13 (c)) is supplied to the data line Xm from 41 Id of voltage generation circuits, voltage 
programming is performed, and charge of the data line Xm or electric discharge, and charge or electric discharge of the 
maintenance capacitor 230 is performed in the first half of the programming period Tpr at this time. In the second half, a 
current signal lout ( drawing 13 (d)) is supplied from 41 2d of current generation circuits, and the maintenance capacitor 
230 is programmed correctly. In the 5th example, since a switching transistor 21 1 is set as an ON state in both voltage 
programming and current programming, a gate signal V2 is maintained at H level in these both. 
[0065] Thus, if voltage programming and current programming are used together when the same pixel circuit as the 
former is used, compared with the case of only voltage programming, luminescence gradation can be set up correctly, 
and luminescence gradation can be set up at high speed compared with the case of only current programming. 
Especially, in the 5th example, after voltage programming is performed using the one data line Xm, current 
programming is carried out using the same data line Xm. By voltage programming, a kind of precharge is performed to 
both the data line Xm and the maintenance capacitor 230, and current programming is carried out after that. Therefore, 
it is possible to set up luminescence gradation at high speed and correctly compared with the former. 
[0066] Drawing 14 is the circuit diagram showing the modification of the 5th example. In this modification, it differs 
from the composition of drawin g 12 in that 41 Id of voltage generation circuits is arranged at the supply voltage Vdd 
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side. Also in such a circuit, the same effect as the circuit of drawing 12 is acquired. 

[0067] In addition, like the 5th example, when performing voltage programming and current programming using the 
same data line Xm, a voltage programming period and current programming periods may overlap partially. In order to 
set up luminescence gradation correctly, in the period after voltage programming (supply of a voltage signal) is 
completed at least, it is desirable that the timing of a voltage signal and a current signal is adjusted so that current 
programming (supply of a current signal) may be performed. 

[0068] F. Other modifications : in various kinds of examples of which Fl :***♦ was done, although programmed for 
every pixel circuit group for one line (namely, line sequential), you may be made to instead program for every 1 -pixel 
circuit (namely, point sequential). What is necessary is not to form one single line driver 410 (data signal generation 
circuit) in 1 set of every data-line Xm(s) (Ul, U2), and to form only one single line driver 410 to the whole pixel circuit 
matrix, in performing a dot order, next programming. At this time, one single line driver 410 should just be constituted 
so that a data signal (a voltage signal Vout and a current signal lout) can be outputted on 1 set of data lines including the 
pixel circuit used as the candidate for programming. You may make it prepare the switching circuit which switches the 
connection relation between the single line driver 410 and two or more sets of data lines in order to realize this. 
[0069] F2: Although all the transistors should be constituted from various kinds of examples mentioned above by FET, 
it is also possible to replace a part or all transistors with the switching element of a bipolar transistor or other kinds. The 
gate electrode of FET and the base electrode of a bipolar transistor are equivalent to the "control electrode" in this 
invention, as these transistors of various kinds of - TFT (TFT) ~ in addition, the transistor of the silicon base is also 
employable 

[0070] F3: Although the programming period Tpr and the luminescence period Tel were divided, it is also possible to 
use a pixel circuit in which the programming period Tpr falls on a part of luminescence period Tel in the pixel circuit 
used in various kinds of examples mentioned above. For example, in operation of drawing 9 or drawing 1 1 , Current 
IEL is flowing to the organic EL element during [ Tpr ] the program, and light is emitted. Therefore, the program period 
Tpr and the luminescence period Tel are able to think that it has lapped in part in these operation. 
[0071] F4: In various kinds of examples mentioned above, although the active-matrix driving method should be used, 
this invention can be applied, when driving an organic EL element using the passive matrix driving method. However, 
to the display which can adjust many gradation, and the display using the active-matrix driving method, since the 
demand to improvement in the speed of a drive is more strong, it is a book. Furthermore, this invention can be applied 
not only the display that arranged the pixel circuit in the shape of a matrix but when other arrays are adopted. 
[0072] F5: Although the example mentioned above and the modification explained the example of the display which 
used the organic EL element, this invention is applicable also to the display and the electronic instrument which used 
light emitting devices other than an organic EL element. For example, it is applicable also to the equipment which has 
the light emitting devices (Light Emitting Diode, FED (Field Emission Display), etc.) of other kinds which can adjust 
the gradation of luminescence according to drive current. 

[0073] F6: Operation explained in each example mentioned above is a mere example, and you may make it make 
operation which is different in a pixel circuit perform. For example, it is also possible to set the pattern of change of gate 
signals VI -V3 as a different pattern from an above-mentioned example. Moreover, it judges whether voltage 
programming is required, and only when needed, you may be made to perform voltage programming. For example, the 
data signal supplied as a voltage signal may enable it to take the voltage value corresponding to all the gradation of a 
light emitting device. Moreover, the number of the voltage values of a data signal is better than the number of the 
gradation of a light emitting device at least. In the case of the latter, one voltage value of a data signal is matched for 
every range with the gradation of a light emitting device. 

[0074] F7: The pixel circuit of each example mentioned above is applicable to the device which could apply to the 
display of various electronic equipment, for example, was equipped with the video tape recorder of a personal computer, 
a cellular phone, a digital still camera, television and a viewfinder type, or a monitor direct viewing type, car navigation 
equipment, a pager, an electronic notebook, a calculator, a word processor, the workstation, the TV phone, the POS 
terminal, and the touch panel. 
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^^fT^5^«>^y- h mmmm^ t * mtsm 

[0 0 2 2] m 211, hV ^*gR2 0 0 <bx — * 

» K7^f/M 0 0 WrtfflftrtS:^ Ltt ^5, «^ h y 
9 ^p!5 2 0 0 li, ^hy^^ttJ-BE^JStLfcaftOH* 
0^2 1 0£WLT:fc>»9, #®^IH]K2 1 OfitffiEL 
K^F-2 2 O^-^H^n^LTV^^o ®^lHl3S2 1 0<D^ 

«SXm (m=l-M) t, rfJyfa\Z%i<>XWXfiZ>m»l<r> 
y-hi^Yn (n= 1~N) i: &*tl?tV»m£tlX^ 
£ Q **5, <r-*#M3 ry-^j^j- irfcnftftu 

ii^lel5S2 10^ r^ffiiHiKj S>6vm**k r® 
*j ®i@3S2i o^(Dh7y^^il 51 

[0023] y- h K9>r '<3 0 o«, m&<o?~ 

£iS#hh-5 0 f-^iK7>f^4 0 0lt #-^-*i$X 

4 10^ttTV^o wtlf)©i-7>fyK7^^4 1 
0fi, ^-r-^j6SXm^^LT®^[H]3§2 1 0(r^-^ 
«*S:*J&i--6, Z<D1r-?im^fcCXmm\"]®2 1 

[0 0 2 4] H3«. ^l3life^J^®^lilK2 1 0 

-7>f^K7>r^4 i oort«fp*^s:^-rieiKia-efc 
oy- h»Yn ^^^^EBsnxv^sisiK-efeSo 

?^ib\ l*&£)-r — ^i&Xmte 2^(D-th^^— <^j®U 1 , 

- hi®v l -V 3 4r&A,-CM^S. 

[0 0 2 5] »-7^>K7^^4 1 0«, ®E±^(H] 
^4 1 1 t«tt*fiR[Hll»4 1 2^tltt^o 
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1 1 H ^ 1 (D^y^-fffiU 1 «rfr LTBf* 2 1 4lt L^^2 2 0 lC*ft,6mSM£ftJ 

(UK 2 1 0 lc«E«*Vout 6. *fc* miffi£ «+6fc»©IBIbh9>^**T?*>6. »4Wh7^ 

AIBMM12H B2(Di^yx-^i»U2^^LXili^ 7^2 140«Kfitt, ft«f^^ 2 3 OURfifS 

ei& 2 1 o i out srttiie^s. netti (sstft) iaotffl»$ii5 9 

[0 0 2 6] B^[H5S2 1 OH m«^o>/7 5 ^*ThI [0 0 3 0] El 3 lr^i"li^lHlK 2 1 0 i B 4 IC^iT^ 

2 5 2dsaUn*ixfc«ril4:#LXV^*o WStT'o^S (D S2^h7^^ 2 l 2©K^yk*40h 

y^[HK2 4 0H g2 0tyf-^IIU2«ix6I 7>*JX*V>#— hjrOttMiACP 1 (84) £s 

8t«cjCi:-C*r«E L**2 2 o<0»WfcH»1-6EI6 **'<5/# 2 3 0 fc^lBK, *>f S/f^h7^^ 
T*£>£ 0 10 2 5 1 ^ii*n£*VC^£ 0 

[0 0 2 7] 84tt, h7^^ 2 5 1 ^^V^X (2) 2 3 0 k*-f ^^h^Vv^ 

{&(0 2 5 2dS2f"7*tffi"C*)'6»^iii*lBl * 2 5 1 ^»^CP2 k. f KDt^T- ^ISU 1 

B8 2 l 0 tf>3HKIa]IS (i-/j:t?*>««t^D^7^ kcoPall;:, h 7 2 5 2 asilflDSti 

2 4 0 <z>3MKlBl&) £^LTV>£ 0 cco®*:/*^^ XV^5o 

V^[h]£§2 4 0H. W*&E LSi^-2 2 OCOffclC 4 OCO ( 3 ) iiAO £Hfc 2 OCO h 7 * 2 5 1 , 2 5 2 CD 

h7>^^2 n-2141:, 2 3 0 y-h^*a»c»«Stifef"yy-h3»VldSji*B$^ 

np-S) l:^ttTV^o ft»^>^ 2 3 0H §2 (4) ««p^t^2 3 0i:it glot^f-^H 

(0^^~^MU2^^LX^$ttfcm«ft-^Iout U 1 SrfrL-C 4 1 1 fl>e>tf>«JEfS*Vout 

com^fitl-«C^m#^^b, CtUCcfcoT. #$$E 20 aH^^^fe D , I2 0t^7-«U2^ 

Lt^2 2 o^at^waisrww-rsfc^^t^-e*) Lxmse^niK4 1 2a*e>comsEf§^-iout asflwe^r 

s 0 £*>«-r»n ^i ^^u^3co h^^** 2 1 1 isrc*&5, 

-2 1 3{inft^SFETT^^ 4 CO h ^ > [0031] fc*3. i^TT'lt, ii^P § tltc h 7 ? 

^^2 14lipft^/VSFETX*$)^ «EL 2 5 1, 2 5 2^ d # y * >fm h 7 ^ 

$^2 2 011 7^- h^-f K^|PJ«^m*E^A^ *25 1, 2 5 2J £ffp-S 0 (8 3 CD0IJ-CH 1 CO ®JE 

(«SMBIb£!) (O^^T-^(DX% r^tli^t-K 7 p p^7^^h7y^^2 5 1|j:pft^M 

(DlE^-Xfifi^tiTV^o FETtkD, S2(OllE/D^7^^h7^ 

[0 0 2 8] |1© h7^^ 2 1 1(7) K^VH * 2 5 2|inf t>^iF ETt*fc5 0 

^2 CO h7^^ 2 1 2C0y-^^ x I&3C0 h^v* [0032] lig/o ^9 S ^^®B 2 4 0 CQfg 1 £ £ 
^^2 1 S^KK^i, ^4 CO F7^^ 2 1 4 CO 30 2 CO h7^^^ 2 11, 2 12lt SW<S^- 1 out 

KWVi, Id^n^ix^^tlTV^o ^2coh^^ cfcoTft^t^^ 2 3 0JC«# ^vg^S: 

>>**2 1 2C0 KWO'H ^4co h7^^2 1 4 l«t6«i^tLT^?) , *»Mlw*5*tS rfgico* 

^y- nd«iBESixxv^-5 0 «^+^2 3on ^f^h7^^j K«s-rap *fc, 5S2com 

ffUco h7^^ 2 1 4coy-^/y- MHi;i«jtt£ 15^0^7^^ h5V^# 2 5 211 S/Efa^V 

*VO^£ 0 ^4C0 h7^^ 2 1 4ff>y — * out Ciot^^ir^^ 2 3 0 Cffl^Mt^)^ 

H «K«ffi:vd d(wt»Jtt§jxTv^ Q ffficoh^ «^*»J»1-5«ffi*#UTi3i9*»M^*3^6 rg§2 

v?** 2 1 260y-;*H S2cof-^~^j^U 2£:fr co^^T y^ls? h7^^J 1^^ + 60 » 

LT«S4^(HlK4 1 2(^jS$ttTV>6o tiELl l^lE^^^^ F7^^2 5 ltt, #31 

^2 2 0H £S3C0 h7 2 1 3(Dy-Xh&i& |^^*5lt6 rjg 3 COJX>T b 7 J 

«{fck<0Bm-^£ft~CV^<5 o $1 kS52co h7^ 40 ft*5, ffi 1 (^WE^p ^7 ^^ffl h 7 

*2ll, 2 1 2coy-Hl JB2^f-^y- h»v"2 2 5 lli«6t6;iWI6'Cfc6. 

fc#»l-»iffiS;ftTl^o ^3 CO h7^^ 2 [0 0 3 3] 0511 K^lUK 2 1 0 coifed ^r^-r^-T 

13C0>?-H1 *3(D*^y- MRV3(c»j|«SixX ;ym-ht^o hiVl- 

vn^ c v3commffi[ (jwt. ry-hjf^vi-v3j 

[0029] ^1^^2C0 ^7>^^ 211,212 ^ 2 CO-^^-^i® U 2 com^flt I out ft 

S 2 7^7-^iU 2 LTRfif^rf 2 ffiELi^-2 2 0tC^tt^>Siffiffil ELt^StlXV^ 

^^^^Xfc-So ^3 CO h7^^ 2 1 3(1, WSIE [0 0 3 4] KftHMBT c H /n^;^WTp 

L^T-2 2 OW«3t»in«-*5V^^-V««lw«fciX*^ r t»lTe 1 £ fc$M\h/0*6 0 r^lb 

>fyf^h7^^t?W, ^4C0h^>v? 50 ^TcJ h y ^ *U 2 0 0 ^oo-T-<TCO 
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WISE L^2 2 0 oXftoMM*: 1 E-foJEiRSJxS 
XfcSo MHH«)3Cfrtt. lfl»op«llffllS»«^tTb 

tt, nMnTcon^NfT^«r*ioK««>fim^« 

*SS«r*Jx6o 3 0 H z !*£BiXiaK0NM*3 

So 

[0 0 3 5] ^n^7^^»HTprH, #*&E Lig 
RBXfcSo #W»*-T?W\ ®^[HlK2 1 0^copg|E<7>HS: 10 

£ft r^o^y^v-^j <bP?A,x^s 0 fli^tf. igib^ 

aTc«33ms"Cfcl y-h«Yn(08SN ("T 

dl^lt ^7 ^ V^fflT p r lift 6 9 m s (=3 
3ms/4 8 0) ^Tl-ftSo 

[0 0 3 6] V^JHWT p r Xte. £i\ JB 

2 ^^3 coy- hff^V2, V3tLI/^H:iR£U 
Slil3©h7>"^^211, 2 13W7W 

(Wttffi) i-«o 0 tit, ^iooy-hm-^vi^H 

ff£2(7>®£:/n^^ y^l h7^^ 2 5 2ft 

B4 11 (B3) tt. »*»»ltc:jj: Dfc0f£o«ffifl[(D 
mffift-^Vout ft£/£-fS 0 flU m/EfS^-Vout fcb 

■era, »3t»«i^»e>Tt-#i--ffio«jE«Sr*-r6« 

JS2tf)«JE:/n^7S ls?m hvisitx* 2 5 2$: 

230 icfamjEft-i-vout eowEte^js: i:fci# 30 

[0 0 3 7] :3 LX«ffi«#Vout ^jzs^n^v S 
£^Ttfx, ii(DiE7 p D^7-;>'^h7^^ 

2 5 1^ttWf«irHt:, $2 0lffyp 

2 52^t7«ii^t 

S, C Hj^IhIK2 1 0W:Bl4^»Ufc*)HBiai| 

- hff^V 2 ftH ^/H^Ltll ^2Wh7^ 40 
^^2 11, 2 1 2ft^->^ffil--r6 (13 5 (b) , 
(e) ) o Z<Vt%, mffi±f&®&4 12 (8 3) 

*3t»B«-ic tfc-j&assMi 1 mft^-r^m«ai<b l 

■CttltBi-So SI 5 (e) K^£jft/Xv>S<fc?^ room 

$&m 1 mn, m^^maM^fSR 1 rticfc^T, w« 
60 

[0 0 3 8] Z<Dmmmim{Z±Z>-7ny7$^i7(D& 
2 3 0H &4(Db : 7^i?X? 2 1 
4 (Bih7^^) $r«tlSl«flIml^lSLfc 50 
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2 i 4^oy-^/y- hiatdtt, {sms*-*^^ 2 
3 o icfatts ttfcS/E^Pn*u$tt6 0 &*5 % *w«B#-e 

mft r^n^7^y^lfllmj 

[0039] ®«m^-iout ta^/p ^7 s i/ftm 

T-tZt. ?~-b K^>f /<3 0 0^I2 oy-hfS-^V 
2^L1/^H:KITH ^^2(7) h^^** 2 1 
1,212 ft*-^^ U «tt£/ft|aIK4 1 2 

fi««E«^-lout ft<£it-rs o 
[004 0] S&ftJBIHT e 1 Xf±. fR 1 hff 
1 ft L l"<MZMft ^Xmm®& 2 1 0 ft{g) 4 <7^«h] 

u^/ufcHttU £51 ^S2W h7^^ 2 1 1, 2 
1 2ft3j-7ttHB^«ofc**, S3 0y-hll^V3^ 
HU-<yH^^LT^3 0O h7>^^ 2 1 3ft;T>iK 
fflJwtt^So 2 3 Oldte. T'n^; 

^BflMS I mtcMJ6L^:®JE^«)|Eig$HXV>5^ 
X\ ^4(7) h^v 5 ** 2 1 4 (dte^n ^9 * y^i« 

22oi:t>^p^7^ i mtm tmm* 

[0 0 4 1] £k±<o£ 5 i-, m 1 XttffloBiRlsllB 2 l 
0H, SEEfg-^-Vout IcJiS^n^^ V^ftfTo/c^ 
I-, ftSE««- 1 out izXZ^v?? * ^V&fty(DX\ 
«ffifS*Vout (OW^X*-?*??* V^tcit^XiEfil 
tw*3tRSBI*B9:£T?* So m^m^-Iout 

^^iclt^XiBaiwIg^KSWSrKS-C* 
So i-*^*>. COM^(hI3S2 1 0H. ifc^lcit^Xig 
ffiXiS«S/^*l*HB^i9J^ftlimi-S t&-*imx3b 

So 

[0042] b. m2mn&\ m6n. $&2mt&&\<om 

miBl&2 1 0 a b^-y-i > K9-f ^4 1 OOrtSMS/S 

ft^-rniKiaxfcSo c^iiiHiS2ioaii > *m 

J6^J^®m(e]3S2 1 Otc. S2^^t^2 3 2 
ftiiAPL/ctOXfct), »o**«:JBiSl««itRn:-e 
feSo ^Ol2 0«^t^ 2 3 2fi. ^2(Oh^ 
^i^^^ 2 120oKi/-f^i:^4co h7y^^©y- 

h^m^cpi^ tjstttvddtwiHi^ffsn 

X^So 

[0043] 0 7tt, ^2 HiS^JOlJ^lHlK 2 1 0 a 00 

iM£ft^*f*>f ^V'^-r-hXfoSc »2*lt«fij-e 

tt, 7"D^7^^^»IIBTpc^*5V^X, ^lOy-hff 
tVl <b^2 0Oy- hfS#V2*S#^HU^</W"efc5»i 

^Fb^XH, ^2 00m/E^Di/7^>'^ffl h7V^^ 2 

5 2^ttii:/j:^ mffi^f^-Vout IcJzoXS&l&o 
«f*^^^^>^ 2 3 OCO^n^^^ >r&mff£tlZo 
^2 60^- hm^"V2^HU-</MwfcS»IPaX 
tt, mffi^W? $ V^{HlK2 4 0 art<0»l £S£2*0 
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*>T y^S? 2 1 1. 2 12^y«K 

49, ®«tff ^ I out \Z £-=>Xm 2 (Dftft* 2 

ft, fgi^m/E^p^^v^/s 251ft 
^ttf&lwffcfcHTV^oo-c, BloW***'^* 2 
3 0W«JE^o^7^ ^i:»2^««f^ir^^^ 2 3 
2 oil/p ^7 5 >-^£ dSSfeff UTtT^tx^o 
[0 04 4] » 1 coy- h«*V 1 jjs« 2 go^ 

- hff^-V2(Cife^oTL W^HC5t*>T365-5^. ®E 10 

o, 232-^0^7;^ (s«/p^7-;^) 
jftHMTSftS. Sl^ir^2 30 

^^ 2 3 0, 2 3 2^j8«I4«W*S:(*«*-&S 

[0 0 4 5] r^JB2HJt«^?>aa#fc#SJ:5^ « 
«fcV\ ffiU CcoJ&^Ui. H7^J;5I-, SJE^n*^ 20 

4< £fc«E:/ci^7S >^as^TLfc*^»l«K:*3V* 

[0 0 4 6] C. $B3HJ£0i] : g]8ft, Sg 3 H*£#]C0® 
mie3§S2 1 0 b ^*-7^>K7^/M 1 0 b<nft1$ffi 

b <^«E*fifclHlB 4 lib £«ft±jft|§IK4 12bH 
[0 0 4 7] ^3 3l«i^J^IiJ^lHlS§2 lOblt l^«$> 

s-^— y ^s^m^ci^^^ >-^ieias2 4 0 b 2 

OCOm/E^P^V S h7^^ 2 5 1b, 25 

2 b £ £«;tTl>£ 0 m»^n ^7 S ^IDBg 2 4 0 b 
ft, t«ELi^2 2 0 bh 4 0(Dh7>^^2 1 
lb-214bh fiM**"*'*}'* 2 3 0 b^^ttT 
l^&o 4*3, Z(Dmi&&\<04KD Y^y-i?*? 2 1 1 b 
-2 14blt pft^SFETt*fcS, 

[004 8] ^ 2 W^T — flfoU 2 left. $2(Oh7 

212b^ Vk$f*V'<is9 2 3 0 bi:, »1 40 

(nmiz^a ^ h ? ^25ibt mi 

CO 211bi:, tlE Lif 2 2 0 bi^ 

llbW KMVIt #<&E LB* 2 2 0 bfcSHfciSix 
Tl^o Il<l:i2^h7^^211b, 212b 
(T^-H-ft. »2^t^- hHV2^*ill^jK$ 
*X"C^6 0 

[0 0 4 9] SilffivddirftifiStt^rorai^ JB 

3 00 h7>'^^ 213bt 1 4 CO h^y^^^ 2 1 

4 b #1»E L^2 2 0 b k<DmM#Ml#frm S*X 50 
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TV^6o I3(7)h7y^^^2 1 3bWKKyi:l4 
GO h7^^ 2 14 boy — *ft, ^2 GO h7>^ 
* 2 l 2 boo KM >-let>g^£*xTV>6 0 fg3G0h7 

> v>** 2 1 3 bCOy- H^ft, ^3 60^- hi»V 3# 
MMSttTV^. S4(^h7y^^214bO 

y- Hi, fgi go h7^^ 2 i i bcoy-^ieg^ 

[0 0 5 0] SS4G0 Y^l'V'** 2 14 b60V — ^/>/ 

- hfgjcft, 230b tsioiiE^p 

h7V^^ 2 5 1b tOS^JSiR^^ 
£*XTl^£ 0 t«EL^2 2 ObO^fclSM-tt. II 
<nW£zfu?y ^ Vv^i?** 2 5 1 bft^"^ 

ffifcl«fcftS<&*X\ I40h7^^214b(^y- 
hlffl^WEEtt, CH***'^* 2 3 0 bofa 
«ffifWdJS:i:T«fc3tSix6o 

[00 5 1] SU$2^h7^^211b, 2 1 
2 b ft, + 2 3 0 b IC0fM^«^f^^®-r 

6B5t-ttfflSix-5^>f jy^v^h^^^^-efcSo I 
3^h7^v ? ^^2 1 3bl^ tiELi^2 2 0b(D 

Vv>X*T*&6 0 $4^h7y^^214b 
ft, t«E L*^ 2 2 0 b lcjlix51««Sri»t5fe 
#>G0lgIfr h7y^^^t'fc6o 

[0 0 5 2] ^7 S ^^IhIK 24 0b cofg 1 £ 

^ 2 CO h 7 V i?X * 2 1 1 b , 212b ft, mStlf ^ I 

out taoT^^t^->^ 230b Kflaw&ttie-r* 
r*i go*>t h7>^^j u:fBS-r6 0 * 

g20lE7 P P^7^^fflh7y^^2 5 2 b 

ft. SJEff^-Vout l:J;ot»t^>'^ 2 3 0 b(: 
We&ftS r|g2co*-r hy^i?**} left a 

£<btw, »iwiffyo^7-;y^h7^ 

*2 5 1bft, ^IgMtCfctt* r»30Myf^h 
y^'J^Zs KlSSi"*, 4*3, »irot£E^o^7 5 
V^ffl h7>'^^ 2 5 1 bft^BSfSw^ t>W^T*^ 

[0053] 09 ft. ^3 H^J^Olii^lHlSS 2 1 0 b (O 
mYE&TF'ff'f $ + — hT'$)5o CCOft^ft, 

H5^Ufe!Bl*«6«Wtt^e>. I2^^3 60y- 

hfs^V2, V3 0tt3ffidSSteL"CV>6o I3i 

^^y^fflHTp rlC*3^X. ^2i:^4C0h7>^ 
**212b, 2 14b?rjlS LTt(SELif2 2 0 
bl^o^7^^^«flEImdS«ix6o ^oT. 13^ 
*6WT*ft, /7 y^ifflT p r I^V^t>t«E 
L^2 2 0^)tt2)o ^COJiplC, 
«KTprm tiEL$^2 2 0«Ut)S 
<, Jfc£^ft, »lSl3lfififd^»2*J(6«oj:5[w5l3feL 
4<Xt J:v\ 
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[0054] wO*3jas«t>, mimmm^m2mm 

[0 0 5 5] D. fg4Hffi#] : Ell 0 f± % » 4 
®^Ih1K2 1 0 c 7-fVK?>f/<4 1 0 c cop^gfS 

»**»-riai6H-efc6. 7>r > K7>r i o c 

OSEE^fi8H]8S4 lie tm«^[HlK4 12clt 

[0 0 5 6] fMHj&£#Ji7)pj^[eJ&g2 lOcft, 

3 >rW&2 4 0 c 2 0(DlE^Di/7^ 
^fflh7^^2 5 1c, 2 5 2 ctS:iiXV>6, 
m^^a^V 5 ^^[ElSS2 4 0 ctt. #1»EL^T-2 2 

0 c <h, 4 0(0 h7V'^^ 211c~214ct 

lifltf 2(7)h7>'^^2 11c, 212c(inf 
t^lFET-Cfct), ^3 bfR4<D h7^^ 2 
13c, 2 14cll pft^/HFETt*fc^ 0 
[0 0 5 7] ft 2 (Dlfy^-^^U 2 iCfcfc. ®1^$2 
<D h^v*** 211c, 212c ^rcoWli-tt^JIC^ 
«$Wt^ 0 |2(Dh7^^212c(DK^y 
(1 $3^4(Dh7>^^213c, 214c^y 

* 2 1 1 cCOK^^><t^2(D h^Vv*** 212c© 
y-Xtfc. m3(D h7 ls*S*9<D KU-f 
i$HXV^6 0 i40h7^^214c©KWy 

W1&E L*^2 2 0 b £^LTm^mte-Vee|C^ 
jR£*lTl>5 0 ft3 <tft4£) h7^^ 2 1 3 c, 2 

Hc^y-^ttattsnri^ 13 tm4<n h7> 

^^213c, 214c h/y-X^(-li. ft 

1 ©®E/D^7^^ h7^^2 5 1c t%n 
****s# 2 3 0 c 2:03fl[9JjftME^^tt §nxv>5o ft 
lomEE^n>/7^>>/ffi h7^^2 5 1 c&*> 

vtmcDm^n. 2 3 0 di wise l* 

^2 2 0 ctOfgfJj h7>v ? **T*fc$ft4<D h^v** 

X, t«EL^2 2 0 c(7)^MiH «Nf*t/^> 

* 2 3 0 c<7>*a«1»a^jSi:Tft«*ix6o 

2 3 0 c <D—Jj<D$o^?-k^ ft 1 ©f-^—^WU 

* 2 5 2 c^SSRSix-CV^o 

[0 0 5 8] 2oi?)iE/o^7^y^h7>'v ;J ^^ 

2 5 1c, 2 5 2 ccoy— H-i3\ Il^t^- hi® 

vi3as*a^SiKSixTv^. Ii^2wh7 

y^^2 11c, 2 1 2 c coy— M-fl, ft 2 <hft3 
[0059] Si ^S2(Oh7 ^v** * 2 1 1 c , 2 1 

2 c 2 3 0 c id0fa^m^^s^-r 
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aRt£{£JBS;»x6*-f 5/fy^h7^^X^6, ft 
4(Oh7^^214cll t«ELS^2 2 0CS 

^ M3^i4(7)h7y^X^213c > 214cll 
^fc^-S^uvhS 7-[HlKSr1S^UT*3*3, ft3coh 

7^^2 13c$r«il5i«fi^ |40h7>^ 

2 1 4 c &ffitizmuuteffii£<ott:&mmztbz>o 

8ot, ft2©1h;/^-*j®U2£;frLTft3 0D 

2 1 3 c (D7 p p^7 ^ y^ll I m^Sti, C 
10 ixl^«Lfc««i5»4(Z) h7^^ 2 1 4 c tt« 
EL^2 2 0 c^Itl$o Ctx£>0D 2 OCO^Stffi© 
Jttt, 2oOh7^^213c, 2 1 4 c OflJ##. 

t^ct5i-v 13= (mC 0 w/l) x^g$n6o 

[0 0 6 0] C^ffi^o^^ ^[§]3§2 4 0 c CDft 
1 £ft2<7) f>7>"^^ 211c, 212c fi, S»ff 
■©-I out l:<toX«}*^t^'>^ 2 3 0 c Htf 
20 i--5^^«r»iJW-r6«««:*Lr*3D. *»Wfc*5tt 

6 rsio^s/^h7^^j icffi^i-6 0 * 

fc. i2(Dt/E7 P P^7-;y^ffl h7^^ 2 5 2 c 
tt, m/EM-^-Vout l:J;ot»t^'>^ 2 3 0 c II 

t6o §^>tw, »2^)ilE/P^7^^ h7y^7 

* 2 5 i cte, &&mz&rtz> rft3<D*-f V 
h^v?** 251 ciiMt6c<tt)^l-efc 

30 5 0 

[0061] mi on, mA$mm<nmmm&2 io c 

^fflMTpr-Ctt, £1\ Sl^-hlltVlWH 
u^v-irfttK gU^2(DiE^D^7^^h7 

^^^^2 5ic, 252 c fr^ytmtiri/ytM^*: 
a*, miw77*-*mu i ^uxm^m^-vout £ 

W^rt^2 3 0 cll«U, 111^^7^ 

^^rfrPo #cK, ft l ^y- htf-^-v l ^ l i^<Mz.iL 

40 ^>T^t). g2 ^^3C0>^- h1t^V2, V3^Hl/-i 
/UfcttS. 12 £ft3<oy- hft^-V2, V3^H^ 
/Md*)S»!IBT*tt % l«7 P n^7^^IfiIS2 4 0 crt 
©ftl tmZV)*^ y^l/sf h7^^ 2 1 1 c, 2 
12c^«li:/^, mWts^-Iout \c£oX{%& 
2 3 0 c(D:/a^7^>^llfT$*x£p C 
©^#, 84«h7^^ 2 1 4 c^oJ:t/WISEL^ 
T-2 2 0 c m%Lim%- I out I m (EI 1 1 

(e) ) ^Jt«Ufc«8tfflImadSttnS (El 1 1 

(f) ) 0 S3ti4(^ h7V^^ 2 13 

50 c , 2 1 4 c oigKjttffinjs citnmm&*'Y'<i'* 
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2 3 0 clC^ffi;**^ Sot, SfS2£fg3<Z>y-hff 
fV2, V U-<ylx|-5!C^>T^o/c^t>, ^4<£>h 

7 2 14c k&mE L^T-2 2 0 c |Cf4, ««r 

2 3 0 c wsaisiwsj-js^femaffl i m a 

[0 0 6 2] C<OgS4g|ffi#jt>. ±»Ufcte^H16«i: 

mM-?*?? s >?(D&(D®&[ctt:^<xmm 10 

[0 0 6 3] E. msMM&l : Hi 2 11, SS5SIJ6«<Z> 
®^[Elgg2 lOd fc$-7>fyK7^^4 1 O dcD^gfi 

«fiE**i-[iII«BI"t?fc* 0 ^<7)®^Iel3g2 lOdll m 

>f S/fy^h7^^2 5 1, 2 5 2^tlTV^ 
l\ m^^h7y^^ 2 5 1 ( 2 5 2 COfctf) 

(DD-yy- hlgV 1 fc«l»$ftXl^ 0 m-^-o-K^ 
-fV<4 1 0 d^. ^COF*5S5<0[UB&4 lid, 412d 20 

ct><z>x*s>s 0 <&u »5sas«m ®ee^IhiK4 

1 1 d ^m«S^fifclUK4 1 2 d 1#0>^— 

[0064] 8i3», mmm<nmm\3\9& 2 1 0 d 
<nmw*^-tZ4 s hx&6 Q ^n^^^v 

miTp rWMr*-Ctt«£E^fiKIilK4 1 1 d^e>«BE 
fs-^-Vout (Ell 3 (c) ) ^f-^»Xraili8^ 

Xm05fE«*fc«:l*«t. ft»*t^ 2 3 0<O«t 
^fc^mt^tT^n^o «*"C«««*fiREIIK4 1 2 
d I out ([2113 (d) ) «$tlX, 

&&t* 2 3 o^jEanc^n^^^ 

>i?<DmJj\Z&\,^XX^ y*f<stf b7>i?X# 2 11^ 

[0 0 6 5] ^OiplC, «t*tl^tH»[ElKSrffiV^ 
4&-&t-t>, «ffi:/n^7 5 >^tWSt/^^^^ ^^t 40 

^y S v^O^o^lclt^TiBiail-^PSSS^K^X- 
#6o'W-, SS 5 lO(D7-^»Xm^l 

P^7S^XfS, 7-^SXmi;W^t^^2 3 
Oco^lc^LT-atO^V^^-^^ff^n. 

tti^XBiJSI-d^ojEtt^as^KfaBSrK^-*"* £ t # "TUB 50 
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XtbZo 

[0066] 121 1 4 te. $g 5 *Jfi«^3E»««:^-rieIB 
H-CJfeSo C<D2E»«Xtt, «ffi*fiKSa4 lld^ 
®2i®/EVd d«fcE«*ix-Cv^jfti3ftSHi 2<omf&b 

Jitt6. CcD«fc p&Iel&SlC&^Xt^ 0 1 2CD(H]8&£[S3 

[0 0 6 7] 4*5, ^5H5£^JOJ: [s]-^f-^ 
j»Xm*:fflt^-C«flE^ci ^ S V^m^T** ^ * > 

^ymmb&uftmzmtev&vx^xh&^o & 

?y%>>? (*jE«»<0#r|&) ^*TUfc«o»llBfc*5 

XV>6C£#S#£Ll\, 
[0 0 6 8] F. {&<D$zMm : 

(Ul, U2) Slllo^-7>fyK7^^4 10 
4 1 0<^£i2frtX*mr£J:l\, C lo^l- 

7>r^ K^-Y /<4 i on. /o^7^^«tft5i 

^■Vout ^mffilt-^Iout ) S:Ul*X#6J:5l-«fi6S 
7>f>K7^/^4 l 0<b*f»i&^-^jiai:<oS3Ki8« 

[00 6 9] F 2 : ±& L^#S^HJS^JX«, 1"-<X 
CO h7^^^FETX*M$tltV^t(Di UXV> 
fc^. — »*fcf±*«BO h7^^^^"7 h7 

tt, tH^h^V^^^ (TFT) IdJfJDXlX, ->y=»y^ 

[0 0 7 0] F 3 : ±j& U^C#«C0H^jXfflV^ll3S 
0BSXfl. ^n^7;y»Tpr^WTe l 
^^^tLXV^c^N /D^7;y»Tp r^«* 
SIPlTe l w-W^fi*6J:5*iiilR[HlKS:fflv^5Ci: 
t^TI6X*>6c #J;itf. 8 9^01 l^ibf^X^, 
^7^WT p r ^(Ct>W^E L^^l^®« I E L&9L 

/p^7«Tp rirMWTe 1 i:3ftS-««fto 

xi>s£#**w*:fc^tex>*6. 
[oo7i] F4 : _b^ufc^ffi<o||^s^?^Jlc^v^x^•i > 
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EL*^-*JBft-*--&»^iwtig«BrffiT?*)* 0 au # 

[0 0 7 2] F 5 : ±J6 LfcSOS«***«-ett, 10 

FED (Field Emission Display) ft if) *frt"63£K 

[0 0 7 3] F 6 : _h*£ Ufc«-*lfi«X*ttM Ufc»fPtt 

5^LXt>J:v\ fljxitf. y-h«»Vl-V30»t 
(D/^-v^±^o0iJi:«S^5^^-v(cl9;^-r6c 20 

**<Tt>Av\ »3te*T-*>«»I<0*> 
[0 0 74] F 7 : ±m Ufc#HJfi«^iiilBllI[»H. « 30 

[Ell] *«^lil«i: LT^**««co«tt« 
*tr«t^oy^ft 40 
[02] X*-*- h^ ^*SI52 0 Ohf-tmb'y^'** 

o o cD^gp^^^-r^a y ? m 0 

[1213] ^1H*^®*I1IK2 1 0fc*-9>f VK7 
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-f/<4 1 O^f^a^^^-riHlKElo 

[H4] h7^^2 5 1^tyttiX*h7^ 
* * 2 5 2 *s^7ttttO»^OiiriR|eIK 210 £>«MBIel 
3&&^ltte]3g0 o 

[B5] $l|lftfflaiei*|I])«2 1 O*>aMr<0»jfls«:^ 

[06] |R2|llkflOBi3R[BlBS2 1 0 a t»-7>f^K 
7>T^4 1 O^>rtgl5fil^€r^lH]K0o 

[0 7] 2 H^JOlJ^IfilK 2 10a (DmVf&^-t? 
4%^?**— h 0 

[08] f&z%mm<r>wmm&* \ o b t*-?-* 
7^4 i o bco^^i*^^-r[B]K0o 
[0 9] ^3 mmm^mm^ 210b oibfE&^i-* 

>r ^ ho 

[010] ^4 jl^J(Oilj^lHlK2 1 0 c ^-7^ V 
K7>f^4 1 0 c ortffl*fiKS:*i-@KBI 0 

[011] m4mmm<omm^\K2 1 0 c*>»«s«r*H- 

[012] ^5||]ffi^J(0®miHlK2 I0dir#-7^fy 

K^^f »<4 1 0 dO^gPSI^$r^i-lE]S§0o 

[013] B5Hjffi«IJO®5RlHlK2 1 0 dO»j^£;aH- 

s >-?^-y- ho 

[014] ^5HJECTo^^jo«^Sr^-rielK0o 
2 0 0-- h I) 

2 1 o-U^dlK 

2 11, 2 12-^^yfy^h7yv ; ^^ (mi<V* 

>r >^vy h 7 

2 13 - h^v**^ 

2 1 4 -jen h^^** 

2 2 0 -WISE L*^- 

2 3 0, 2 3 2- ••{£f#3r^>'* 

2 4 0 -««^n ^7 S 

-f y^^f h^ Vv>**) 

2 6 1-tE7 a P^7^^h7>^^ (|2^ 

3 0 o-y- h K5>f ^ 

4 0 O—^—^H K9>f'< >> 
4 1 0-#-7-fyK7^/< 

4 1 1-«JE£#0I5 
4 1 2-««££fifclEl& 
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F*-A(##) 3K007 AB04 AB17 DB03 GA04 

5C080 AA06 BB05 DD03 EE29 FF11 

JJ02 JJ03 JJ04 
5C094 AA07 AA60 BA03 BA12 BA23 
BA27 CA19 CA25 GAOO HA08 
HA10 



